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INTRODUCTION 
Of all the plants of the earth the grasses are of the 
greatest use to the human race. To the grasses belong tie 
cereals, sugar cane, sorghum, and the bamboos; and, since 
they furnish the bulk of forage for domestic animals, the 
grasses are also the basis of animal industry. The grasses 
furnish the principal breadstuffs of the world and a large 
part of the food for domestic animals. (8) 
In Texas the dominant grass over many of the prairies 
is curly mesquite (Hilaria Belangeri) (6), a dod-former, 
similar to Buffalo grass and Bermuda, 
It is of interest to consider briefly the calcium 
and phosphorus contents of various species of herbage in 
relation to mineral requirements of grazing animals. Archibald 
and Bennett (12) concluded after a review of the literature, 
that 0.15$ of phosphorus in the herbage is the lower limit of 
safety, below which point the deficiency may seriously lower 
the value of the pasture for grazing purposes. 
Henderson and Weakley (12) found that for growing 
dairy animals rations which contain less than 0,35$ of 
calcium or less than 0,20$ phosphorus gave rise to a bone 
which is low in ash and consequently low in calcium and 
-a-
phosphorus. Various factors, not the least of which is the 
use of fertilizers, affect the mineral content of pasture 
grasses. 
The physical condition of the soil and soil moisture 
during the growing period are important factors in increasing 
or retarding the intake of calcium and phosphorus from the soil. 
The nitrogen content and the ash content are also affected, 
nitrogen falling to a minimum and ash rising to a maximum as 
water increases. This is attributed by some chemists (7) to 
the washing away of the soil nitrates, 
Russel (8) states that the absorption of nitrogen 
and phosphorus is rapid in the earlier days of the plant's 
life, but falls off markedly later so that the percentage of 
these substances in the dry-matter decreases as growth proceeds. 
Absorption of calcium, on the other hand, continues and the 
percentage increases with the growth of the plant, 
fiy Darned £"«' ^rpef 
In a study conductedAin this laboratory—(8) on the 
nitrogen, phosphorus and calcium content of prairie grass at 
the different stages of growth it was found that the nitrogen 
and phosphorus are high at first and decrease toward maturity. 
The total calcium increases at first and decreases at a slower 
rate than the phosphorus and nitrogen as the plant matures, (11) 
With the frequency and intensity of dry weather during 
the past nine years, permanent pastures have been widely and 
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severely injured by whitegruba and larrae of June beetles which 
naturally would have its influence upon the growth and compo­
sition (5). If the pastures are not handled correctly and 
grasses cut late in summer or fall growths removed, there will 
be a noticeable variation in the percentage composition, per­
centage of dry matter, rate of respiration and the rate of 
hardening of the roots (5) (6), 
Before attempting to advance the discussion, it is 
vitally important that the metabolic importance of phosphorus, 
iron, calcium and nitrogen be discussed. Because of their 
close association in the composition of bone, calcium and 
phosphorus may be considered together.(3) In animals, 
deficiency of phosphorus in the diet has been known to cause 
an abnormal craving for bones (osteo phagia), which ceases 
when the pasturage is fertilized with phosphate. It has been 
demonstrated by Osborne and Mendel (3) that the growth of 
the snimal body may be readily inhibited by reduction of 
calcium and phosphorus. The deficient calcification result­
ing from an inadequate intake of calcium and phosphorus leads 
to such disorders of the bone or teeth as rickets, osteo 
malacia and caries.(3) The fundamental relation of iron to 
life itself (3) is far greater than its low content in the 
body would seem to indicate.. Not only is iron important for 
the oxidation-reduction reactions in cells throughout the 
body, but its help in the transportation of oxygen in the 
blood, marks it as one of the most important of the elements 
in nutrition (3). 
There is a continuous and relatively uniform 
degradation of nitrogen in the animal body, which is often 
referred to as the "wear and tear" (4) of the tissues# It is 
obvious that this loss must be made up, for otherwise the 
animal would gradually waste away. 
Much work is now being done on the content of prairie 
and pasture grasses#(11) The Florida Experiment Station has the 
lead. Work is also being done by Dr. Cooper, New York; Dr. 
Horbes, Pennsylvania; and Dr. Taylor, Oklahoma.(11) There has 
been recently a movement started by the United States Depart­
ment of Agriculture, attempting to better pasture. Good past vires, 
healthy cattle and good breed. Good pastures are sound invest­
ments. 
There exists among investigators wide disagreement as 
to whether soil differences or application of fertilizers affect 
the composition of the herbage significantly (11). Dr. 
Cooper (11, 3), while located in New York, studied the chemical 
composition of various pasture grasses growing on different 
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soil types. He states that "The inverse relationship between the 
quantities of potassium and calcium in the plants analyzed 
would seem to indicate that the ash constituents of plants are 
largely determined by the amounts of these constituents which 
are available in the soil," Also, Eorbes til) and his 
colleagues working on Kentucky blue grass in Pennsylvania 
reported that the mineral composition of this grass was 
affected by the fertility of the soil. 
Taylor (ll) reports a consistent, though slight, 
increase in the calcium and phosphorus content of Dallis 
grass (paspalum dilatatum) when this grass was limed while 
fertilized. Mitchell (11) finds that the iron, calcium, 
magnesium and phosphorus seem not to be affected by the 
fertilizer treatment received. 
Unpublished data from the Florida Experiment Station 
covering nine years* results from clipping grasses with a lawn 
mower at ten-day intervals show that annual applications of 
ammonium sulphate at the rate of 250 pounds per acre increased 
the average nitrogen content in the herbage as follows: 
Bahia grass, 5.6$; carpet grass, 10.4$; and centipede grass, 
9.6$. 




Information concerning these factors is very important 
since the growth of animals may he retarded when fed on hay or 
ailLowed to graze on grasses which are deficient in certain ele­
ments, particularly, phosphorus, calcium, iron and nitrogen (8). 
Since many of the farmers in this section have to 
rely almost wholly upon pastures to feed their stock, it is the 
plan of the Department of Chemistry of Prairie View College to 
analyze these grasses to find out the percentage composition of 
the elements important to animal nutrition contained in these 
grasses. Since this is but the beginning of the project, it is 
our sincere hope that in the near future the percentage compo­
sition of all of the important elements going to make up 
grasses will be established for the vicinity. 
In the foregoing discussion the importance of the 
elements (Ca, Fe, N, and P) has been shown. It was the aim 
of this investigation to analyze the grass to determine whether 
there is a sufficient amount of these elements found in the 
prairie grass to warrant farmers relying wholly upon these 
grasses to maintain their cattle. 
EXPERIMENTAL PART 
Procedure - The plants were dried at 105° C to 
remove the moisture and ground as finely as possible. 
For the determination of nitrogen, the well-known 
Kjeldahl method was used. The samples were digested with con­
centrated sulphuric acid and a salt mixture consisting of 
approximately ten parts of potassium sulphate, one part of 
ferrous sulphate and one-half part of copper sulphate. After 
digestion and dilution and the addition of an excess of 45% 
sodium hydroxide, 150 ml. of the contents of the flash were 
distilled into a measured amount of standard acid and the 
excess acid titrated with standard alkali, using methyl orange 
as the indicator. Results showed an average of 0.0347% 
nitrogen. 
Amt. HC1 used 
Arat. NaCH 
Bal. ratio 
40.65 cc. NaOH 
Amt. HC1 neutralized by NHg a 65 - 64.2270 = 0.7730 cc. 
0.014 x 0.7730 x 0.0908 x 100 
= 2.2420 






Det elimination of Iron 
The sample was oxidized by ignition and dissolved in 
HC1, The aoid solution was made alkaline and boiled to change 
zyrophosphate to orthophosphate. Thiocynate was added and the 
ferric thiocynate extracted with amyl alcohol. The determinations 
were made oolorimetrically by comparing the unknown with a 
standard similarly treated. 






























0.0000023 x 5 
2 9 
H2 m 9 
C g s  0.00000127 g  
g. in 50 cc. -
mm 
50 X 0.00000127 
0.0000635 g 
i i Fe 0.0000635 " 2.3795 X 100 - OJOO20JI 
The Determination of Phosphorus 
The organic matter present was oxidized by ireans of 
aqua regia, the phosphorus remaining in solution as phosphoric 
acid. This was separated from the bases present by precipitating 
with ammonium molybdate solution, as the amaoniuro-phospho-
molybdate. The anraonium-phosphomolybdate was dissolved and the 
phosphorus precipitated as magnesium ammonium phosphate. The 
magnesium ammonium phosphate was ignited to the pyrophosphate. 
Table of Results 
Weight of Weight of % % 
Sample Pyrophosphate Phosphorus Pg05 
3.5515 0.0180 0.1412 3.23 
4.5016 0.0260 0.1609 3.68 
4.5370 0.0280 0.1719 3.94 
Average 0.1580 3.616 
Sample calculation: 
Paotor for PgO= in %gP20„ = 0.63852 
" " P » " - 0.27861 
Wt. of residue - 0.0260 
Wt. P » 0.27861 X 0.0260 g = 0.007243860 
Wt. PPCk = 0.63852 x 0.0260 g = 0.01660 
o/o p - 0.0°7245860 x 10Q s 0.1609% 
* « « - 0.01660 
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Determination of Calcium 
The calcium was precipitated as the oxalate and 
dissolved in dilute sulphuric acid according to the equation 
following: 
CaC2°4 / V0* CaS04 / H2C2°4 
The amount of calcium present was determined by titrating the 
warm oxalic acid with standard permanganate solution. 
Table of Results 
Weight of 
Sample 






2.5180 4.20 .3187 4.86 
2.0640 3.00 .3657 4.45 
Average .3422 4.655 
Sample calculation: 
Vol KMn04 x M. E. of Ca x Noimality KMn04 
Ca = : X 100 
Weight of Sample 
4.20 X 0.02008 x 0.1092 
*Ca = X 100 = .3187* 
* CaO * Vol. KMn04 x M.B. of CaO x Normality KMnQ4 x 10Q 
Weight of Sample 
. ^ 4.20 X 0.02804 X 0.1092 n _ ^ 
* CaO = —1 S^xBO 1 100 " 4#86% 
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SUMMARY AND GONCiusiaNS 
1. The Fe., Ca., P., and N. content for prairie grasses within 
a five mile radius of Prairie View campus has been determined. 
2. The pasture grasses in the immediate vicinity of Prairie View 
do not have sufficient quantities of calcium to satisfy work­
ing animals. 
3. If statistical met hods ere sound, it has been proved that the 
mineral content of prairie grasses may be increased by 
fertilization. Then, there is a need of pasture fertilization 
and proper care of same in the immediate vicinity of Prairie 
View College. 
4. This is but a part of the woxk to be done by the Department 
of Chemistry on the subjeot. There are other elements to , 
be extracted and their percentages calculated. 
5. The pasture grasses in the iranediate vicinity of Prairie View 
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